THE eastern pygmy-possum (Cercartetus nanus) has an extensive distribution, from south-eastern Queensland to south-eastern South Australia, and also into Tasmania (Strahan 1995) . Despite this it is rarely detected in fauna surveys (Bowen and Goldingay 2000) . This rarity in detection suggested that the species may be characterised by small and isolated populations, and therefore vulnerable to extinction. Consequently, it became listed as a 'Vulnerable' species in New South Wales (NSW) in 2001. Unless resolved, the low rate of detection of C. nanus will continue to hinder the acquisition of basic ecological information that is needed to more clearly define its conservation status and that is fundamental to the development of a recovery plan.
An extensive body of survey data for NSW involving C. nanus has been reviewed by Bowen and Goldingay (2000) . Among a range of survey methods aimed at detecting this species, trapping within flowering banksias and checking installed nest-boxes had the highest rates of detection. Indeed, one study in northern NSW captured 98 individuals over a 3-year period from within nest-boxes (Bladon et al. 2002) . All other studies detected fewer than 15 C. nanus. It is clear that further research is required to investigate the effectiveness of a range of detection methods.
This study aimed to compare the effectiveness of different survey techniques to detect C. nanus. A pilot study was conducted at Barren Grounds Nature Reserve, near Wollongong NSW, where a population of C. nanus is known to occur (see Goldingay et al. 1991; Carthew 1994) . The 2000 ha reserve is an isolated plateau on the Illawarra escarpment (34° 40' 30" S; 150° 43' 15" E), 600 to 650 m above sea level. Three types of methods were employed within four 1-ha study sites: Elliott trapping on the ground and in flowering trees; installation and monitoring of nest-boxes; and spotlighting along roads and walking tracks. The shallow soils in the study area precluded the use of pitfall trapping. It was thought appropriate to trial the sampling methods in a small number of sites in the Reserve, prior to the planning and initiation of more extensive studies. nanus occupying boxes were captured, and any evidence of use, such as nest material, was noted but the box contents were left undisturbed. The presence of Antechinus stuartii (or their nesting material and scats) in boxes was also noted. The two species have distinctive nesting habits: nests of C. nanus are made from fresh green leaves without faeces present, while nests of A. stuartii are made only from dead leaves and are covered with faeces (Bladon et al. 2002) .
Spotlighting transects approximately 2 km in length were sampled on foot on most nights that trapping was undertaken. In total, spotlighting was 87 undertaken for at least 1 h on 10 separate occasions. The route of the spotlighting surveys followed the roads in and adjoining the Reserve and on some walking tracks. Areas surveyed included locations where traps were placed and nest-boxes installed. Spotlighting was usually carried out by two or more observers focusing their attention on the upper canopies of trees, or on the nectar-producing inflorescences of Banksia spp.
A total of 121 captures of small mammals, belonging to four species, was made in 1083 trap nights (Table 1) . Rattus fuscipes was the species most often caught (n = 68), followed by C. nanus (n = 28), A. stuartii (n = 24), and Petaurus breviceps (n = 1). No C. nanus was captured from 389 trap-nights on the ground, but 28 captures resulted from 694 trapnights within trees, giving a trap success of 4.03 captures per 100 arboreal trap-nights. This included 14 individual C. nanus (6 females, 8 males), five of which (36%) were caught only once. Overall, there was a trap success for C. nanus of 2.58 animals per 100 trap-nights (both on the ground and within trees) for the total of 1083 trap-nights undertaken.
Monitoring the nest-boxes over eight visits (total 264 nest-box inspections) resulted in eight C. nanus captures (5 individuals) (4 females, 1 male) and five A. stuartii. Of the C. nanus in nest-boxes (3.0 captures per 100 box checks), two individuals were encountered once only in boxes, but three animals were encountered twice each. The first C. nanus nestbox capture (in February 2003) was approximately seven months after the box was installed. Two female C. nanus encountered in separate boxes in March 2003 had pouch young present, but there was only ever one adult occupying a box at a time. Overall, C. nanus nest-box captures were confined to one of the four sites where boxes were installed: a B. ericifolia and B. serrata ecotone between a heathland and eucalypt woodland, where trapping also proved successful. We also found characteristic nesting material from C. nanus in eight boxes from a total of 10 boxes at this site, and from A. stuartii in 11 boxes throughout the Reserve. This included the instance where one box at the ecotone site had evidence of use by A. stuartii in January 2003, but in April 2003 nesting material from C. nanus was found overlying.
Spotlighting was undertaken for approximately 12 h, with 27 encounters of four species of arboreal marsupials. There were 16 P. breviceps encountered, eight Pseudocheirus peregrinus, and three Petauroides volans. No C. nanus was observed during spotlighting. However, it has been detected by spotlighting within the Reserve previously (R. Goldingay, pers. obs.).
The trap rate of 4.03 captures per arboreal trapnight is slightly better then the rate of 2.45 (71 captures from 2899 trap nights) at Wilson's Promontory National Park in Victoria (Evans and Bunce 2000) , and with some prior ecological studies conducted at Barren Grounds which resulted in a rate of 2.24 (21 captures from 938 trap nights) (see Bowen and Goldingay 2000) . We attribute the capture rates achieved to the placement of most traps above-ground, their positioning adjacent to nectarproducing inflorescences, and the use of a honeywater attractant. These elements in the survey design may have helped to lure animals to traps and overcome any real or perceived trap-shyness. Further study is required to determine why trap success is generally so low. For example, capture of non-target species may have reduced the opportunity to trap C. nanus by 35 arboreal trap-nights or 93 trap-nights overall. Other factors, such as activity patterns, weather conditions, and duration of trapping would also have influenced the results obtained.
Cercartetus nanus was found during the eight nights of trapping (over eight separate visits) during 2003, but not during the seven nights of trapping (over four visits) in 2002. The reason for the failure to capture the targeted species during the first half of the trapping period is unclear. It appears unrelated to food availability because flowering banksias were available in the study area during at least two of these survey periods. However, after failing to detect C. nanus in 2002, we were more generous in the use of the honey-water attractant, and this may have helped entice C. nanus to the traps. It may have also been that we became inherently better at selecting suitable trees in which to set traps for C. nanus as the survey program progressed.
Nest-boxes have been successfully applied to study C. nanus life history (Ward 1990 ) and the effects of habitat fragmentation on demography, movements and social organisation (Bladon et al. 2002) . However, we found that C. nanus was infrequently detected in nest-boxes at Barren Grounds. Only eight of the 40 boxes installed (20%) were found to have been used by C. nanus, and the capture rate in boxes was 3.0 captures per 100 box checks overall. This compares with Bladon et al. (2002) who achieved capture rates as high as 8.47 captures per 100 box checks at Fernbrook (from 1157 checks), near Dorrigo in northern NSW. Fernbrook is acknowledged as having had the largest known population of C. nanus in NSW (Bowen and Goldingay 2000) and the results obtained by Bladon et al. (2002) are unusual, if not unique. This raises questions as to the relative population sizes in these areas, and whether other factors such as the availability of natural nest-sites such as tree hollows influence nest-box use. Because nest-boxes did prove to be a successful technique for detecting C. nanus, they are a valuable ancillary to trapping for future studies at Barren Grounds and elsewhere.
Although, C. nanus was not detected during 12 h of spotlighting, further effort is required to more fully determine whether this method is generally unsuccessful. The failure of the technique to detect C. nanus at Barren Grounds may be due to the dense microhabitats in which the species forages. However, it is likely that this technique will always be unreliable in areas with dense heath habitats. This contrasts with the findings of Davey (1990) who concluded that spotlighting was the most efficient method for surveying arboreal marsupials generally.
These results allow only a provisional comparison of the different survey techniques. Further research is required to determine why trap / nest-box capture rates are so low and to more fully determine whether spotlighting is generally unsuccessful, even at sites where C. nanus populations are known to occur. Trapping was slightly more effective than checking installed nestboxes, but this was largely due to the number of traps far exceeding the number of boxes. Further comparison of these techniques are needed and using a range of sites. It is expected that by gaining a better understanding of the response of C. nanus to particular survey methods employed in differing habitats, more reliable and accurate information can be collected, and ultimately aid decision-making on the conservation and management of this threatened species. We have presented some preliminary data on detection rates to stimulate further evaluation and enhancement of survey methodology.
